A systematic review and meta-analysis of new interventions for peripheral intravenous cannulation of children.
Establishing intravenous access in children is often challenging for health professionals. Multiple attempts at peripheral intravenous cannulation (PIVC) cause increased pain and delayed delivery of therapy. Our objective was to synthesize and evaluate the best evidence for novel interventions designed to improve pediatric PIVC. We searched for published and unpublished studies using MEDLINE, Cochrane Central Register of Controlled Trials, EMBASE, CINAHL, Web of Science, ClinicalTrials.gov, and Google.ca. We included studies for meta-analysis if they were randomized, evaluated an intervention other than ultrasound, and reported on 1 of 3 primary outcome measures: success or failure of PIVC, number of attempts to successful cannulation, and procedure time. Two blinded reviewers assessed studies for eligibility and applied a data extraction form to those included. Study quality was assessed using the Cochrane Risk of Bias Tool. Seven studies met the inclusion criteria. Randomized controlled trials (RCTs) of 3 different interventions were identified. A meta-analysis of 3 RCTs found that use of a transilluminator was associated with a decreased risk of first-attempt PIVC failure (risk ratio, 0.66; confidence interval, 0.41-1.06). Meta-analysis of 3 other RCTs found that near-infrared light devices do not impact the risk of first-attempt PIVC failure (risk ratio, 0.99; confidence interval, 0.74-1.33). Near-infrared light devices might be efficacious in selected subpopulations, but the available evidence does not support an overall benefit in the pediatric population. Transilluminators modestly improve pediatric PIVC, but the clinical significance of this benefit is questionable. Nitroglycerin ointments may increase the risk of PIVC failure and are associated with adverse effects.